Abstract. Polarized reflectivity spectra of the 2 K organic superconductor BETS 4 Hg 2.84 Br 8 (T c =2 K) and the metal down to 35 K BETS 4 Hg 3 Cl 8 were measured in the 700-6000 cm -1 frequency range down to 10 K. Higher anysotropy of reflectivity in the conducting plane of these compounds compared to their BEDT-TTF-based analogues is explained by the differences in intermolecular overlap. No Drude-peak is observed in the optical conductivity spectra of these compounds in the measured frequency range down to 10 K. In BETS 4 Hg 3 Cl 8 a simultaneous splitting of the electronic mid-infrared band and EMV-coupled ν 3 (a g ) vibration at about 150 K might suggest that the chargeordering takes place in this compound below 150 K.
INTRODUCTION
One of the ways used to vary properties of quasi-2D organic conductors based on BEDT-TTF molecule is to modify molecules, which form cation layer. When it does not lead to considerable variations in the crystal structure, it gives a possibility to study an influence of some of the electronic parameters of the conductors on their physical properties. BETS molecule gives such an opportunity: BETS-based materials frequently form structures very similar to their BEDT-TTF-based analogues. On the other hand, the size of Se atoms in the inner rings of BETS molecule is larger compared to S atoms at the same positions in BEDT-TTF, which leads to larger intermolecular overlap in the conducting layer. This effect might be similar to the effect of the applied pressure [1] . Two recently synthesized organic conductors BETS 4 Hg 2.84 Br 8 (superconductor with Tc=2 K) [2] and BETS 4 Hg 3 Cl 8 (metal down to 35 K) [1] show structure of the conducting layer similar to their BEDT-TTF based analogues. Investigation of their properties can help to obtain more general picture of dependence of physical properties on the parameters of electronic structure.
RESULTS AND DISCUSSON
Polarized reflectance spectra of BETS 4 3 ) were measured in the spectral range 700-6500 cm -1 for temperatures between 300 and 10 K using FT-IR Perkin-Elmer1725 X spectrometer equipped with an IR microscope. Optical conductivity was calculated by Kramers-Kronig relations, using Haagen-Rubens formula for lowfrequencies extrapolation and room temperature measurements in 9000 -40000 cm -1 . Reflectivity was measured for two main directions in the conducting plane of the crystals. For both salts the direction JOURNAL DE PHYSIQUE IV 306 of maximum reflectivity is parallel to b axis (E E WKH PLQLPXP UHIOHFWLYLW\ REVHUYHG LQ WKH GLUHFWLRQ parallel to c-axis (E F >@ Room temperature reflectivity in E E SRODUL]DWLRQ IRU both the salts has a shape similar to BEDT-TTF-based κ-phase compounds, with comparatively high reflectivity at lower frequencies, a sharp decrease of it at about 5000 cm -1 and strong features due to EMV coupling of A g vibrations at frequencies about 1200 cm -1 . In the perpendicular direction reflectivity decreases more smoothly at frequencies about 3000 cm -1 . The anisotropy in the conducting plane of both BETS 4 Hg 2.84 Br 8 and BETS 4 Hg 3 Cl 8 is considerably higher than for their BEDT-TTF analogues [3, 4] . The wide intensive maximum of the interband transitions observed the optical conductivity spectra at about 2200 cm -1 [5] is strong in E E GLUHFWLRQ ZKLOH LQ ( F LW LV FRQVLGHUDEO\ ZHDNHU %RWK %(76-based salts show higher optical conductivity at frequencies below 1000 cm -1 than their BEDT-TTF based analogues, that points on a larger overlap of molecular orbitals in the conducting layer of these materials.
Reflectivity of BETS 4 Hg 2.84 Br 8 at frequencies below 1000 cm -1 grows on temperature lowering, nevertheless we don't observe indications of a Drude-peak in optical conductivity spectra in the measured frequency range. It resembles the behaviour of the BEDT-TTF-based κ-phase compounds, which show a narrow Drude peak only at temperatures below 50K [5] .
Reflectivity growth with decreasing temperature is also observed in the metallic BETS 4 Hg 3 Cl 8 . However, the mid-infrared maximum at about 2500 cm -1 splits into two wide bands at 1900 and 3500 cm -1 below 150 K. The vibrational band at 1305 cm -1 for E||b and 1357 cm -1 (E||c) which can be assigned to the ν 3 (A g ) mode [6] , also splits in two components (1306 and 1321 cm -1 for E||b and 1346 and 1374 cm -1 for E||c). at this temperature. The splitting of both the interband transitions band and the vibrational ν 3 (A g ) band suggests that a symmetry breaking occurs below 150 K. However, the resistivity curve shows only a weak change of slope at about 180 K [1] , while magnetic sussectibility shows no changes between 300 and 4 K. We can suggest that a charge disproportionation between the BEDT-TTF molecules takes place at temperatures below 150 K.
We don't see any changes in the spectra below 35 K, which might correspond to a rise of resistivity at this temperature, but we may suggest that this metal-insulator transition is caused by the charge disproportionation in BETS 4 Hg 3 Cl 8 below 150 K.
